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Title: Improved Binding Assays 

5 

The present invention relates to methods for detection or measurement of an analyte in a sample by a 
binding assay comprising at lea$t one hapcen/anti-hapten or hapten-Iike binding pair. More specifically, 
the invention is directed to processes and test kits comprising the hapten or hapten-Iike molecule of such 
binding pair in free form, 

10 

Binding assa^ys nowadays are widely used in research settings as as in dinicd diagnostk 
environments. The use of binding assays dates back about 30 years (Engvall E. and Perlmann P* (1971), 
Immunochemistry 8, 871; van Weemen, B.iC and Schuures A^. (1971), FEBS letters 15, 232). Since 
then enormous progress has been made and methods for cairying out specific binding assays as well as 
15 practical apphcations thereof have become general knowledge to the skilled artisan. Methods ajxd 
procedures summarized in related text books axe herewith included by reference and only few examples 
shall be specifically mentioned: **Practice and tibeory of enzyme immunoassays" by P- Tijssen <1992) 
Elsevier Science Publishers B.V.; and various editions of "Methods in Enzymotogy^*, Colowick Caplan 
N.O., Eds.> Academic Press> dealing with immunological detection methods. 

20 

Binding assays are usually dassifiied according to the mode of detection used, ie., as enzyme 
inmiimoassays, radio immunoassays, fluorescence polarization immunoassays^ chemiluminescence 
immunoassays, tutbidimetric assays, etc.. On the other hand binding assays may be grouped according to 
the assay procedures used. Well known examples of such procedures are competitive assay formats, 
25 sandwich-type assay foimacs as well as assays based on precipitation or agglutination principles. 

Most binding assays require that at least one member of a specific binding pair is either directly or 
iodirectly coated or attached to a carrier. In many cases such carrier is a soUd phase material, e.g., like a 
microtiter plate, a latex or gjlass particle* or a test strip to mention only the most prominent ones. It is a 
30 well known phenomenon that different bk)-molecules may exhibit <iuite different physico-chemical 
properties- Such different properties may result in quite different requirements for attachment or coating 
of such molecules to a carrier material. 

With tremendous advantage hapten or hapten-Iike binding pairs have been used in order to indirectly 
35 bind members of a specific binding pair to carrier. The best known exjamples of a hapten-Iike, non- 
immunological, binding pair is the biocin/avidin or biotjn/streptavadin-system. Properties and advantages 
of biotin-Cstrept)avidin-systems are e.g. described or disclosed in U.S, Patent No. 4>298»$85 (Parifch> et 
al.)^ Green. Methods in Enzymology (1990) 184:51-67; Green et al., Biochem. J. (1971) 125:781.791; 
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Weber et aL, Science (1989) 243:85-88; Morgan et al., Polyxn. Sd., Part A: Polm. Chem. (1994) 32:1331; 
Akiyaina, Protein Expression Purif. (1992) 3;427i NutOcka Clm. Biochem. (1991) 24:469^73. 

A full range of products, as commercialized by Roche Diagnostics GmbH under the brand nsimes 
Enzymun® and ELECSYS®, is based on the tremendous advantsgfis btought about by the streptavidiny 
biotin system. 

Amongst other criteria assay sensitivity and as^y precision are very important quality criteria for binding 
assays. 

It was the task of the present invention to investigate whether it is possible to improve assay methods 
which are based on the use of a hapten or hapcen*like binding pair in terms of sensitivity and/or precision 
in order to provide improved assay methods and test kits, 

15 It has surprisingly been found that it is possible to improve methods for detection or measurement of an 
analyte in a sample which are based on a specific binding assay comprising at least one hap ten/anti- hapten 
or hapten-like binding pair, by addition or presence of the hapten or hapten^like molecule in its free form 
in at least one incubation step. 

20 Summaiy of the invention: 

The invention is based on the positive and surprtsing effects caused by the addition or presence of free 
hapten or hapten- like molecules in a binding assay making use of such hapten or kapten-like bindmg pair. 

25 It specifically has been found and demonstrated, that addition or presence of free hapten or hapten-like 
molecule in at least one reaction mixture or incubation $cep residts in an improved method for detection 
or measurement of an analyte. The improved methods yieU assays which show a better sensitivity and/or 
assay precision- 

30 In a preferred embodiments the present invention relates to the advantageous use of free hapten or 
hapcen-Uke molecules in improved assay procedures. 

Test kits to perform an assay based on the use of hapten/anti-hapten or hapten-like binding pairs for 
detection or measurement of an analyte in a sample which comprise at least one reagent contairung said 
35 hapten or hapten-like molecole in free form are also disdosed and represent a fijxther embodiment of the 
present invention- 
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Detailed description of the invention: 

In a first embodiment the present invention relates to a method for detection or measurement of an 
analyte in a «ampk by a specific binding assay comprising at least one hapten/anti-hapten or haptcn-Iike 
binding pair, characterized in that;^ in at least one incubation step said hapten or said hapten-like molecule 
in firee form is added or present. 

Whereas some analytes, e*g., enzymes with specific activity may be detected or measured directly, for 
escaraple vdiix dinical/cbemical procedures, many, many other analytes are detected or measured in 
methods employing a binding partner for such analyte. Analyte in the sense of the present invention may 
be any molecule which is capable of binding to a specific binding partner, e.g., an antibody a nucleic acidi 
a lectin, a receptor, etc.. In certain cases, in assays designed to measure such analytes, it may be preforabl 
to use ai^yte analogues, which can mimic properties of the analyte investigated, e*g,, a small peptidic 
sequence, representing a single epitope of a larger molecule. Siich epitopes in immunological terms may 
represent haptens* In order to make a dear distinction, it has to be understood that such analyte-rdated 
haptens, which directly parddpate in binding of an analyte specific binding partner, are not within the 
scope of the present invention. 

Preferred analytes according to the present invention comprise peptides, proteins, modified proteins, 
polysaccharides, nucleic acids, hormones^n as well as small molecules like drugs, metabolites, and the like. 
Representative analytes, include but are not limited to alkaloids such as morphine, codeine, heroia, 
de3Ctxomethorphan« their derivatives and metabolites; cocaine alkaloids, which include cocaine and benzyl 
ecgonine> their derivatives and metabolites; dtu^ derived finom marijuana* which includes cannabinol and 
tetrahydrocannabinol; aminoglycosides, such as gentamycing kanamicin, tobramycin, amikacin, and so 
forth. 

Such binding assays preferably are designed to specifically detect one or few analyte molecules under 
investigation. 

Binding assays usually are based on at least one binding pair, comprising the analyte, or an analogue 
thereofi and a binding parmer for said analyte. Theoretical and practical members of such binding pairs 
are well known to the skilled artisan, most promxnem being die use of nucleic acid binding pairs, as weQ as 
binding pairs like sugar/lectixn, hapten/antibodyorantigen/antibody. 

Binding assays based on the use of antibodies are broadly used and represent a preferred embodiment of 
the present invention* Binding assays based on used inununological reagents usually are classified 
according to the mode of detection or according to the assay procedtixe used. A further distinction is 
made depending on whether washing steps are included into the procedure (so-called heterogeneous 



ffiiltid:|sgq 



;2i- 



8- 0 



IS ' 



+49 8856 603972-* 



uu m yuwuy.ut>i| 



assays) or whether reaction and decectioia is performed ivithout washing step (so-called homogeneous 
assays). AO the essential terms, procedures and devices are kno^ to the skilled aitisan from text books in 
the field, e.g*, Tijssen, supra» and "Methods in Enzymology", supra, arc herewith included by reference. 

5 Haptens are small molecules which themselves are not immunogenic. However, when conjugated to 
appropriate carrier molecules, 5ucb conjugates may be used to render them inimunogenic and to thus 
generate an appropriate immune response. Polyclonal as wdl as monoclonal antibodies against haptens of 
various kinds are well known in the art. Well known haptens are for example fluoresceine 
di-nitzo-phenyl-phosphate, steroidal hormones, many low molecular (DNA) weight diugs, digoxin and 
10 digoidgeniii. 

The term hapten-like molecules is used to descrS^e small molecules which are part of a non- 
immunological binding pair. Well kiiown examples of such binding pairs are amongst others the 
prosthetic groups of enzymes and the enzyme^ substrate derivatives and cotresponding enzymes, 
15 biotin/avidin, or biotin/streptavidin. Preferably such hapten-like molecules are characterized by a 
mol&cukr weight of less than 10 kD, more preferred less than 5 kD, more preferred less than 2 kD and 
most preferred less than I kD. Binding pairs comprising a hapten or hapten-like molecule and exhibiting 
rather high affinity are preferred. Preferably such affinity is at least 10 M/I, more preferred 10 '^^ M/1, 
most preferred 10 M/1 or higher. 

20 

The hapten or hapten-like molecule in the sense of the present invention are not related to the analyte 
under investigation. Rather, they are u$ed to indirectly mediate the binding between at least one more or 
less analyce specific component of the binding assay (e.g. an antibody to an analyte> or an analyte) and a 
more generally applicable assay component Such more generally applicable assay components comprise 
25 e,g. a labeled detection reagent (e,g, labeled anti-hapten antibodies)^ or a solid phase or carrier material 
coated with a binding partner for said hapten or hapten-like molecule , 

A binding pair based on a hapten or a haptcn-Uke molecule may be used fior various purposes when 
carrying out a specific binding assay relying on a method based on such a binding pair- Preferably hapten 

30 or hapten-liXe binding pairs are used to attach a detectable label to one of the components of such a 
binding assay> e-g.i to the analyte or to an antibody thereto. Most preferably a hapten or hapten-like 
binding pair is used to indirectly attach at least one of the components of the binding assay onto a solid 
phase or carrier^ comprising a binding partner for said hapten or hapten-like molecule. Solid phase 
materials comprise* amor^t others> the surfaces of microtiter plates, tubes, or beads of various polymeric 

35 nature> like for example gJLass> latex or plastic materials^ membranes as vsed in dry chemistry devices, e,go 
for preparing test strips. Carrier materials comprise amongst others polymeric bio-molecules for example 
carbohydrates, (synthetic) polypeptides, nudeic acid5 and nucleic add derivatives* 



{2I-O8-2OO0L 



mi- «- o 




-5- 



In order to carry out a binding assay - this is true also for assays comprising a haptenyanti-hapten or 
hapten-like binding pair - it is necessary to mix sample and reagent(s), resulting in one or several reaction 
mixtures. The sample containing the analyte and the reagents used to cany out the binding assay are 
incubated sequentially or simultaneoiisly. It has now been found to be advantageous if free hapten or free 
5 hapten*like molecule is present in at least one incubation step in assays comprising the respective binding 
pairs. 

Free bapten or free hapten-Iike molecule shall be luiderstood to comprise the hapten or hapten-Iike 
molecule itself as well as conjugates or derivatives thereoi^ which may be used essentially analogous to the 

10 free molecules- It is preferred to use the non-derivati«ed hapten or hapten-like molecule. Hie free or free 
hapten-like molecule may be added as a separate component to the reaction mixture or may be present in 
one of the reagent combinations used to carry out the assay. It is preferred to cany out the assay in such 
ways that free hapten or free hapten-like molecule is added or pr^nt before the hapten}dated assay 
component is added or present Haptenylated assay component shall be understx>od to comprise at least 

IS one component of the binding assayi e.g.> an antigen or an antibody^ which is conjugated to a hapten or a 
hapten-like molecule. 

It has been demonstrated that digpxin or digosdgenin may be vised with great advantages as a general 
means for binding and/or detection of other bio-molecules (US-5,344,757). Other bio-molecules, for 
20 example antibodies, antigens or nudeic acids, are conjugated (haptenylated) with digoxin or digox^enin 
and antibodies to digoxin or digoxigenin are used to indirecdy bind the hapten^dated molecule to a carrier 
or solid phase or to detect such a haptenylated component. In a preftxred embodiment according to the 
present invention the hapten/anti-hapten system comprises digoxin or digoxigenin and anti-digoxin or 
anti-digoxigenin antibodies^ respectively. 

25 

The best known examples of hapten-like non-immunological binding pairs are the biotin/avidin or the 
biotin/stieptavidin system. Reference to some basic literature is given above* the procedures described in 
U.S, Patent No, 4,298,685 (Parikh, et alO; Green. Methods in Enzymol<^ (1990) 184:51-67; Green et al., 
Biochem. J, (1971) 125:781-791; Weber et al,. Science (I989)243;85-88; Morgan et al., Polym. So,, Part A: 
30 Polm. Chem. (1994) 32:1331; Akiyama, Protein Expression Puri£ (1992) 3:427; Nutikka CSin. Biochem. 
(1991) 24:469*473-, herewith included by reference. In a preferred embodiment of the present invention 
the hapten-like binding pair comprises biotin and avidin or/and streptavldin. Preferably the avidin or 
streptavidin component is bound to a carrier or solid phase material and used to indirecdy bind a 
biotinylated component of the binding assay carried out 

35 

In a further embodiment the invention is used in a method to improve the sensitivity of a specific binding 
assay used in the detection ox measurement of an analyte in a sample comprising at least one hapten/antL- 
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hapten or hapten-Iike binding pair, characteirized In that, in at least one incubation step said hapten or 
said hapten-like molecule in free form is added or present. 

Sensitivity as used here relates to the minimal amount of analyte which can be detected ixx the assay 
5 procedure applied. The less analyte required the more sensitive the assay. j\ssay sensitivity in general i$ 
correlated to the dynamic range of an assay. Such comparisons &om assay to assay preferably are 
performed using only one modification to the assay per experiment and leaving all other components and 
procedures essentially unchanged This way, essentially comparable assays are performed and relevant 
results are obtained. As demonstrated in Figure 1, the addition of free biotin in an assay for digoxin as 
10 described in detail in Example 1> dearly improves the sensitivity of this assay, although all other 
components and procedures are kept constant. 

It has been found that improvements in sensitivity are more pronounced when using ratiier smaU 
analytes. It is prejEerred to use the inventive methods and procedures aiming at improved sensitivity with 
15 analytes of less than 10 kD molecular we^t» more preferred S kD and most pre&r?ied less than 2 kD 
molecular weight. Such analytes especially comprise d^xin^ digoxigenin, small molecular weight drugSy 
steroidal hormone and drugs of abuse: 

In a further embodiment the invention as disclosed is used in a method to improve the precision of a 
20 specific binding assay used in the detection or measurement of ao analyte in a sample comprising at least 
one hapten/anti-hapten or hapten-like binding pair» characterized in that, in at least one incubation step 
said hapten or said hapten-like molecule in free form is added or present. 

Predsion is used to refer to the calculated result with standard deviation. The lower the standard deviation 
25 the better the assay precision. As shown in Figure 2, the use of free hapten or free hapten-like molecule 
according to a method of the present invention, as described in detail in Example 2 has led to an improved 
assay precision- 



Heterogeneous immxinoassays incorporate washing steps, such washing steps having the great advantage 
30 that unbound and/or potential interfering substances may be washed elfiEkiently oft This probably is the 
major reason, why heterogeneous assays in many cases can be designed to be more sensitive as compared 
to homogeneous assays. It has now surprisingly been found that it is possible to significantly improve 
honQOgeneous immunoassays by applying a method as disclosed. 



35 Therefore, it is a preferred embodiment of the present invention that the assay method used is a 
homogeneous immunoassay. Typical examples of homogeneous immunoassays making use of coated 
(latex) particles are summarized in Figure 3 to further illustrate some preferred assay principles. 
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Homogeneous iimnunoas^ys iiccording to the present invention are preferably based on the principles of 
agglutination. Such assays preferably are set up to detect or measure an analyte either due to increased or 
due to decreased agglutination. Such agglutination usually is meastu-ed by tutbidimetric devices^ 
Preferably partides axe used and included in such assay methods* because partide based assays have been 
ibund to be mere sensitive. 

Most preferably latex partide are used. In a preferred embodixneol according to the present Invention the 
assay method is of the homog^eous type and further characterized in that, coated latex partides are used 
in s;aid methods 

Latex paztides co be used in the above described homogeneous immunoassays may e-g.^ be coated with 
antibodies to a hapten, e.g. antibodies* against digoxin or digdxigenin or they maybe coated with avidin 
or stieptavidin. Most preferably the coating ^*dth avidin ot stteptavidin is pet&nncd according to 
procedures as described in US 5,26^,306. It represents a preferred embodiment of the present invention to 
use free biotin or analogues thereof in a homogeneous assay procedure based on use of btex particles 
coated with streptavidin. 

As discussed above, the skilled artisan based on the state of the art knowledge and procedures will have no 
problems requiring own inventive efforts or undue burden to him^ to set up a binding assay employinig a 
hax>ten or hapten-iike binding pair. The following discussion is meant to further iUustrate the invention 
but not to limit it to speciigc examples given. 

In c&se of homogeneous assays it is preferred to reduce the number of reagents required as much as 
possible. For most analytes> e.g, as detected on the RocheyHitdchi analyzer series it has been possible to 
reduce and limit the number of reagents to tw>. Reagent Rl may for example comprise a buffer salt, 
sodium diloride> bovine serum albumin, a preservative, a detergent, the biotinylated component and an 
optimized amount of free biotin. Reagent R2 in most cases is designed to comprise a bu£fer salt, bovine 
serum albtmiin, a preservative and the streptavidin-latex with an optimized bindic^ capadty for biotin. 
The amount of free biotin added is optimized with respect to the binding capacity of the strepatavidin 
latex in Rl and concentration of the biotinylated component in R2. Such optimization is performed 
according to routine procedures known in the art. 

Various buffers and additives may be used for Reagent 1 and Reagent 2 to achieve the desired pH and the 
stability of the reagents. JUusttative buffers include 2'-CN'Morpholino)ethane5ulfonic add, N-(2- 
Hydroxyeth)4)pzperazlne-N-(2-ethanesuIfonic acid)* (Piperazine-N,N'-bi5[2-ethanesulfonic acid / 1,4- 
Piperazinediethanesulfonic acid) and Tris(hydroxycnietb)4)aminomethane. In an individual assay one or 
another buffer may be preferred. The same is true for special additivefi like sodium chloride* bovitae serum 
albumin, detergents like Triton X-100 and preservatives like NaN3. Moderate temperatures usually are 
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employed fox cAcrying out a homogeneous assay. Incubatioii temperatures will nOral^y tange from 5 to 
35*C» more usually from 20 to 25"C. Tbe concentratioa of analyte to be assayed will generally vary from 
10'^' to 10*'^ M, more usuoUy from 10"^ to 10"' ^ M. 

5 As$ay requirements depend e.g, on Mother the a^ay shall be qualitatrve» semi-quantitative or 
quantitative, and the mode of detection (tuibidimetric or nephelometric) used. 

The sensitivity required i» usually defined to match the concentrations of analyte routinely found or 
expected in the samples to be analysed Assays shall be sensitive enough to ensure that a biologically 
10 and/or diagnostically s%nificant variation in analyte concentration results in a significant and measvirable 
signal diflference according to the procedure used. 

The final concentration of free hapten or h^ten-like molecule wiD vary very much depending on the kind \ 
of binding assay used. Especially the concentration in relation to the haptenylated compound as used in 
the assay has to be determined carefully. Amounts or concentrations of free hapten or hapten-like 
15 molecule are preferred which lead to assay improvements in term of sensitivity and/or precision. In case of 
homogeneous assays wherein the haptenylated compound is used in a concentration of about 0,6 2$5 
pM per determination we recommend the usage of 20 - 210 pM of free biotin m reagent Rl per 
determination and a strepcavidin load of 280 - 420 pM on the sur&ce of the latex microparticles in 
reagent S2 per determination. 

20 

Aixording to the present invention use of free hapten or of free hapten-like molecules in an improved 
method for detectk>n or measurement of an dnalyte in a sample said detection or measurement being 
based on a binding assay comprising said hapten or hapten-like molecule as part of a specific binding pair, 
also represents a preferred embodiment 

25 

Whereas the presence of free hapten or hapten-like molecule may be advantageous in various steps of 
carrying out the inventive procedure it is preferred that said free hapten or hapten-like molecule is present 
in the reaction mixture before or during the haptenylated assay component is added to said reaction 
mixture. 

30 

It is standard practice to provide test kits to customers, comprisii^ most if not all reagents necessary to 
cany out a method of detection or measurement of an analyte. It is of great advantage to include into such 
a test kit an additional bottle comprising free hapten Or free hapten-like analogue. It is also possible to 
include such free hapten or hapten-like molecule in at least one of die other reagent bottles, e.g. the ones 
35 comprising at least one of the assay components, preferably the hapten)dated component, required to 
detect or measure an analyte. Further preferred is therefore a test kit to perform an assay for detection or 
measurement of an analyte in a sample making use of a hapten/anti-hapten or hapten-hke binding pair 
comprising at least one reagent containing said hapten or hapten-like molecule in free form. 
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The Figures included, as well as the representative examples given further iDustrate the present invention. 

Legend to the Figures: 

Figure I: Measuring range of diffetent digaida assays 

Signals generated dependent on the concentration of biotin in the digoxin assay reagent are given. It is 
obvious that the measuring range correlated to the signal generated increases, if free biotin is added to 
reagent RL 

Figure 2: Precision of different HbAie assays 

This figure shows the HbAi« assay precisk>n in presence and absence of free biotin in recent Rl< 
Figure 3: Overview of preferred assay formats 

Figure 1 gives a summary of the prefisrred assay formats of the present invention. The symbols <„.> are 
u^ to indicate that antibody directed against the antigen in biacfcets is used. Abbreviations are as 
follows: 

SA ~ streptavidin 

IgG = immunoglobulin of the y-type 

FabandFab^ = represents fragments of immuno^obulin as obtained by enzymatic cleavage 
according to state of the art procedures. 

Examples: 

Example 1 

Assay for Digoxin 
Materials and Equipment 



Itca gcntRI 



in^edients 


concentration 


supplier 


cat/Id. no. 


Tris(hydroxymethyi)attunomethane Base 
(=TRISBase) 


50 mM 


Sigma 


T1503 


Tris(hydroxymethyi)aminomethane HCl 
(= TRISHCI) 


50 mM 


Sigma 


T3253 


t-Octyiphenoxypolyedioxyethanol 
(= Triton X- 100) 


0.05% 


Sigma 


X-100 


bovine serum albumin 


0.1% 


Sigma 


A 7888 


Ethylenediaminetetraacetic acid 
{= EDTA) 


5mM 


Sigma 


ED 


sodium chloride 


150 mM 


Sigma 


S9625 


sodium d2ide 


0.095 % 


Slfotna 


5 8032 


d'Biotin 


0/31/155/310 pM 


Sigcna 


B4501 


biotinylarted Digoxin 


2.6 pM 


Roche 


BMO 14^80358 
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TRIS buieSsr, 0.05 pH 7^: 

7,02 g of Tris(liydroxyxnethyl)aminomethan€ HCl dissolved in 1.0 L of water combined with 0,67 g 
Tris(hydroxymethyl)aminomethane Base gives at 25*'C a pH of 7.2 

5 

Hapten-biotxn conjugates have been synthesized according to U.S. Patent No. 5,219,764 (Huber, et al.). 



Rea gent R2 



ingredients 


concentration 


supplier 


cat^Id.n . 


N-(2-Hydroxyethyl)piperazine-N'-(2*ethanesulfonic acid) 
(=HEPES) 


50 mM 


Sigma 


H7523 


t-Octylphenoxypolyethoxyethanol 
(=TritonX-100) 


0,01% 


Sigma 


X-100 


bovine serum albumin 


1% 


Sigma 


A 7888 


sodium azide 


0.09S % 


Sigma 


S8032 


anti*Digoxtn antibody (moxwdonal antibody) 


0.2 pM 


Rjoche 


2157861990 


streptavidin-ktex (127 nm partides, carbox^te-modified} 


0.05%[s/v]* 


Seradyn 


lot640CJ 



10 

*(s / v] = solids per volume 



HEPES (pKa = 7-5 at 23''C) buffer^ 0,05 M, pH 7-5: 
15 11.9 gof N-{2-Hydroxyethyl)pipera2ine-N*-(2-ethanesulfbm^ add) dissolved in 1.0 L ofwater 



All assay measurements have been done on a Hitachi 917 Automatic Analyzer* Part No. 714-0016, Serial 
No. 1004-8, from Hitachi, Ltd- Tokyo, Japan, according to the following assay protocol: 





pipetting of 


volume [uL] 


' Hitadumea$uni% points at 546 zui 


1 


RL 


150 


1-17 




Sample 


20 




2 


R2 


ISO 


18-33 



The sample material is human serum or human plasma (e.g. heparin-, EDTA-, citrate-plasma). 



The results of a typical experiment conducted according to this Example 1 were as foUows (Table 1): 



Table J 







signal [niA];inea5orins points 18-33 




r sample no. 


+ OpM Biotin 


-i- 31 pM Biotin 


i-155pMBiotiA 


+ SlOpMBiotm 


1 


72 


114 


204 


215 


2 


73 


112 


199 


207 


3 


77 


no 


218 


228 


4 


74 


117 


208 


221 


5 


32 


65 


133 


155 
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Exampiel 

Assay far Hemoglobin Ale 
3 Materials and Equipment 



Reagent Rl 



Ingredieots 


concentratioA 




caWId. no. 


Tns(hydroxyxnechyl)aminometfaane Base 
(= TRIS Base) 


SOnxM 


Si^a 


T 1503 


Tris(hy^xymethyl)aminomethane KCI 
TRIS Ha) 


50 mM 


Sigma 


T3253 


t-OctylphenoxypoIyethoxyethanol 
(=TrxtofiX-lOO) 


0.05 % 


Sigma 


X-100 


bovine serum albumin 


0,1% 


Sigma 


A 7888 


Ethyleziediaiiunet^traacetu: add 
(=EDTA) 


5mM 


Sigma 


ED 


sodium azide 


0.095 % 


Sigma 


S8032 


d-Biotin 


0/41 pM 


Sigma 


B4501 


biDtmylated Hemoglobin Ale 


UpM 


Roche 


BMO 22,620269 



10 TRIS bu£fer> 0.05 M, pH 7.2: 

7.02 g of Tri5(hydcoxym€thyl)aimnomethane HCl dissolved in 1.0 L of water combined -with 0.67 g 
Tris(hydroxymethyl)aminomethane Base gives at 25'C a pH of 7.2 

Hapten-biodu conjugates have been synthesized according to U.S. Patent No, 5.219,764 (Huber, etaL). 
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Reagent R2 



ingredients 


concentration 


supplier 


cat/Id, no. 


N'(2-Hydioxyethyl)piperazine->r-<2-ethanesiilfonic acid) 
{= HEPES) 


50 mM 


Sigma 


H7523 


t-OctyiphenoxypoJyethoxyethanol 
(= Triton X-100) 


0.01 % 


Sigma 


X-100 


bovine serum albumin 


1% 


Sisma 


A 7888 


sodium azide 


0*095 % 


Sigma 


S8032 


anti-Hemoglobin Ale antibody (polyclonal antibody) 


13 pM 


Rocfae 


1520458001 


strepta.vidin-latex (127nm partidtes, carboxylate-modified) 


0,2%[s/vl* 


Seradyn 


lot 640CJ 



*is / v] = solids per volume 



HEPES (pKa = 7-5 at 25*C) bofifer, 0.05 pH 7.5: 

11.9 gof N-(2-Hydroxyethyl)piperazme-br-{2-ethanesisIfbnic add) dissolved in 1.0 L of water 

25 All as^y measurements have been done on a Hitachi 917 Automatic Analyzer, Part No. 714-0016» Serial 
No. 1004-8, from Hitachi. Ltd. Tokyo, Japan, according to the following assay ptotocoL 





pipetting of 


volume (mL] 


Hitachi measuiias points at 546 nm 


1 


Rl 


200 


1-17 




Sampk 


2 




2 


R2 


50 


ia-33 



Pi 
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The hemolysed human bbod samples -were prepared a£cording to Karl J. et aL; Deveiopmenc and 
Standardization of a New Immmoturbidiisakric HhAlc Assay, sdin Lab 39> 991-996 (1995)* 

The ri^ults of a rypical experiment conducted accoidixig to this Example 2 were as follows (Table 2); 





Rl miniis Uotin: CV n-2l 


Rl plus biotin: CV [%]; n = 2 1 


1 


5.7 




2 


4.5 


3.0 


3 


S.0 


3.1 


4 


7.8 


3.9 


5 


6.0 


4.2 


6 


5.3 


4.3 


7 


10.0 


5.7 ~ 


8 


10,5 


6.4 


9 


14.3 


7.6 


10 


8.5 


4.7 



1. Method for detection or medtsurement of an analjfte in a sample by a specific binding assay 
comprising atle^st one hapten/anti-hapten or hapten-iike binding pait, 
characterized in that« 

in at least one incubation step said hapten or said hapten-lilce molecule in free form is added or 
present. 

2. Method according to claim 1> 
further characterized in that, 

said hapten/anti-hapten system comprises digoxin or digoxigenin and anti-digosdn or anti- 
digoxigenin antibodies, respectiveiy. 

3. Method accordii^ to daim 1, 
further characterized in tbat« 

said hapten-Iike binding pair comprises biotm and avidin oryand streptavidin. 

4. Method to improve the sensitivity of a specific binding assay used in the detection Or measurement of 
an anaiyte in a sample comprising at least one hapten/anti-hapten or hapten-like binding pair, 
characterized in that» 

in at least one inciibation step said hapten or said hapten-lik;e molecule in free form is added or 
present. 

5. Method to improve the predsion of a specific binding assay used in the detection or measurement of 
m anaiyte in a sample comprising at least one hapten/anti-hapten or hapten-like binding pair, 
characterized in that, 

in at least one incubation step said hapten or said hapten-llke molecule in free form is added or 
present. 

6. Method according to any of claims I to 5, 
further characterized in that* 

said method is a homogeneous immunoassay. 

7. Method according to any of daims 1 to 6. 
further characterized in that» 

coated latex particles are used In said method. 
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8. Method according to any of claims 1 to 7, 
further characterized in that, 

said free hapten or hapten-like molecule i& present in the reaction mixture before or during the 
haptenylated assay component is added to said reaction mixture. 

5 

9, Use of free hapten or of free hapten-like molecules in an improved method fer detection or 
measurement of an analyte in a sample said detection or measurement being based on a binding assay 
comprising said hapten or hapten-like molecule as pan of a specific binding pair. 

10 10^ Assay kit to perform an assay, for detection or measurement of an analyte in a sample making use of a 
h^ten/anti-hapten or hapten-like binding pair comprising at least one reagent containing said hapten 
or hapten-like molecule in free form. 



Abstract: 

The present invention relates to methods for detection or xneastirement of an analyte in a sample by a 
binding assay comprising at least one hapten/anti-hapten or hapten-like binding pair. More specifically, 
the invention is directed to processes and test kits comprising the hapten or hapten-like molecule of such 
binding pair in free form. 
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